In this study we use Swedish population register data to examine whether parental death differentially affects educational and occupational attainment according to the socioeconomic status of the parent who dies, and the socioeconomic status of the surviving parent and extended kin. That is, we examine whether parental death has an equalizing or exacerbating effect on offspring socioeconomic attainment, and also whether the socioeconomic status of the rest of the family plays a meaningful role in compensating for parental death. Using data on cohorts born 1973 to 1982 we examine five different outcomes, which are grade point average (GPA) at age 16 in high school, the transition from lower to upper-secondary education, the transition to tertiary education, overall educational attainment, and occupational status by age 30. We match families based upon antemortem parental socioeconomic trajectories. Overall we find mixed results in our between-family regression analyses adjusting for observables, with inconsistent evidence suggesting that losing a parent with very high socioeconomic resources is worse, and some evidence for a protective effect if the socioeconomic resources of the surviving parent and extended family members are at the top of the distribution. Using sibling fixed effects models that adjust for unobservable factors shared within the family, we see zero results for moderation by parents' SES, but find consistent evidence that it is worse to lose a father at a younger age if grandparents have higher ranked occupations. We discuss possible interpretations of our findings. † barclay@demogr.mpg.de ‡
Introduction
Recent years have witnessed a surge of interest in the potential compensatory role that socioeconomic resources can play in moderating the negative effects of adverse life events (Erola and Kilpi-Jakonen, 2017) , such as parental divorce or parental death. The potential role of socioeconomic resources in compensating for disadvantage is only one part of a much broader research landscape concerning processes of social mobility and social stratification. Socioeconomic resources in the family of origin are demonstrably extremely important for shaping the life course trajectories that individuals follow, including the type and level of education that individuals will achieve (Breen, 2010; Triventi, 2011) , the occupations and social class they will settle into in adulthood (Erikson and Goldthorpe, 1992; Jonsson et al. 2009; Bloome 2017) , as well as their longterm health and lifespan (Elo and Preston, 1992) . Studying the potential moderating role of socioeconomic status in response to adverse life events has the potential to be particularly insightful because it allows us to understand whether and how levels of resources enable different social groups to respond to acute setbacks differently, but also whether the transmission of advantage is dependent on exposure to parental resources, or if this transmission takes other forms.
Producing clear answers about how parental socioeconomic resources may or may not compensate for adverse experiences can be difficult due to complex endogenous processes related to who experiences an adverse event, and how they are able to respond to it. Previous research has consistently and extensively documented the clear negative main effect of parental loss, through either divorce or death, on the attainment of children (for reviews see McLanahan and Percheski 2008; McLanahan et al., 2013) .
We therefore focus upon a related question that has received much less attention in the literature, namely the moderating role of socioeconomic status in this process. We ask:
(1) is it worse to lose a parent with high levels of socioeconomic resources than low levels of socioeconomic resources; and (2) do the socioeconomic resources of your surviving family members, including extended kin, play any meaningful role in moderating the negative effect of parental loss on achievement and attainment. Only a handful of studies have previously examined socioeconomic variation in child outcomes following parental divorce (see Biblarz and Raftery, 1993; Albertini and Dronkers, 2009; Martin, 2012; Bernardi and Radl, 2014; Mandemakers and Kalmijn, 2014; Grätz, 2015; Kalmijn, 2015; Bernardi and Boertien, 2017) , and even fewer studies have examined this in relation to parental death (Kalil et al., 2016; Prix and Erola, 2017 , but also see Kailaheimo and Erola 2016) .
In this study, we extend previous research on SES differentials in the effects of parental death on offspring attainment in several ways. First, we separately examine the effects of maternal death versus paternal death. Previous research has focused on paternal death, presumably due to small cell sizes, but we are not constrained by such issues when using the Swedish population data. Furthermore, the effects of maternal death might differ in meaningful ways from the death of the father, with subsequent consequences for how socioeconomic status is able to compensate for parental loss or not (Adda, Björklund and Holmlund, 2011) . We also examine a wide range of different outcomes, including high school GPA, dichotomous outcomes related to educational transitions, as well as long-term educational attainment and occupational status by age 30. Given that previous research has separately examined a diverse group of outcome measures ranging from reading and mathematics test scores during adolescence, to educational transitions, to overall attainment, with limited comparison across outcomes, our study will shed light on whether the choice of outcome variable has any meaningful effect on the measurement of loss and compensation processes. This is important because parental death may have acute effects that are distinct from long-term effects.
We further extend this research by examining the potential compensating role of extended kin, such as aunts, uncles, and grandparents. Finally, we also extend research on this topic by using a sophisticated research design, implementing a matching-based analysis to identify the correct time-point for measuring SES in order to reduce confounding from factors jointly related to parental SES, parental death, as well as child attainment. This is a particular problem in previous research, and may explain the inconsistencies previously documented in SES differences in loss and compensation processes. Finally, we contrast the results from these between-family analyses with estimates from a sibling fixed effects estimator that has its own strengths conditional on a set of assumptions.
Previous Research on Socioeconomic Variation in Child Outcomes Following Parental Loss
Recent years have seen the emergence of a growing body of research that attempts to understand the extent to which the effects of parental loss vary by parental SES. Given that the role of parental SES in both loss and compensation processes is likely to vary according to the national welfare context as well as localised cultural dynamics in regards to how family and kin systems work (Bernardi and Boertien, 2017) , we make efforts to note the countries where this previous research has been conducted. To our knowledge, two studies have examined socioeconomic variation in child outcomes following parental death. Kalil et al. (2016) , applying a fixed effects approach to data from Norway to study child educational attainment, found that the marginal effect of losing a father is greater at higher levels of paternal education, while the educational level of the surviving mother did not exert a statistically significant effect. Prix and Erola (2017) , examining the effects of parental death in Finland, found that high levels of education amongst mothers did successfully compensate for the death of the father for educational transitions to upper-secondary education and tertiary vocational education, but not for the transition to university education.
The literature examining socioeconomic variation in response to parental loss from divorce is much larger, but has produced mixed findings. Most recent research examining compensation differences in response to parental divorce has found that the children of parents with high levels of education or socioeconomic resources do not suffer negative effects, while those whose parents have lower socioeconomic resources do. This has been documented using data from Germany (Grätz, 2015) , the UK (Mandemakers and Kalmijn, 2014) , the Netherlands (Kalmijn, 2015) , and Italy (Albertini and Dronkers, 2009 ). Other research, however, has documented an 'equalizing effect' of parental separation, where children of highly educated or high SES parent suffer more from parental divorce. For example, Bernardi and Radl (2014) , using data on 14 countries (not including Sweden) from the Gender and Generations Survey and examining likelihood of attaining a tertiary degree as the outcome, found that children of higher educated parents suffer relatively less from divorce in countries with academic streaming and school stratification, but not in countries with a comprehensive education system, presumably because there is no compensatory effect of the school environment in the latter. An equalizing effect of parental divorce has also been reported for Finland (Erola and Jalovaara, 2017) , and the United States (Biblarz and Raftery, 1993; McLanahan and Sandefur, 1994; Martin, 2012) . However, we hesitate to generalize the findings from the literature focusing on parental loss from divorce to parental loss from death given the important differences between these two types of events.
Theoretical Explanations and Socioeconomic Variation
An examination of socioeconomic variation in child outcomes following parental death requires an engagement with several related literatures. One is the literature on how family structure affects child outcomes. Parental death leaves the surviving parent as a single parent, and may induce a period where family life is characterised by instability and complexity as the surviving parent tries to cope alone, or rebuild his or her life with a new partner who may or may not bring stepchildren into the new household. The empirical literature shows that family structure, instability, and complexity each exert an independent effect on child outcomes (Thomson, Hanson and McLanahan 1994; Thomson and McLanahan 2012; Jackson, Kiernan and McLanahan 2017) . A second important literature is the direct effect of grief attributable to parental loss on child outcomes, since studies have shown that parental loss increases the risk of depression, self-harm, and suicide for the child (Rostila and Saarela, 2011; Berg et al., 2016; Rostila et al., 2016) , as well as trauma for the surviving parents (Shor et al., 2012) . Finally, questions about how child outcomes are related to the education and socioeconomic status of the deceased and surviving parents speaks directly to the literature on the transmission of human capital from parents to children (Laband and Lentz, 1983; Jonsson et al., 2009; Holmlund, Lindahl and Plug, 2011) . Although each of these three perspectives are important for explaining the direct effect of parental loss on child outcomes, each is also relevant for understanding socioeconomic variation in response to parental loss.
Family Structure, Instability, and Complexity
Since the 1980s a large literature has grown demonstrating that family structure is related to child outcomes, and this has been observed consistently across a wide variety of institutional contexts (Chapple, 2009; Låftman, 2010) . The presence or absence of a partner, as well as other dimensions of household composition, condition the time and money that parents can direct to their children (Thomson, Hanson and McLanahan, 1994; McLanahan and Percheski, 2008) . Research suggests that lower levels of economic resources are the key factor behind the disadvantage of children with single mothers, though dilution of parental time and attention also play an important role (Thomson, Hanson and McLanahan, 1994) . In recent years scholars have shown that family instability, meaning regular changes to family structure, has an independent negative effect on child outcomes, and that greater family complexity also reduces the educational attainment of children (McLanahan and Percheski, 2008) . Family instability means that children face greater competition from factors such as work, partner search, and stepsiblings for the time and resources that parents might otherwise have devoted to them. We argue that parental death can be seen as a trigger for family instability and complexity as the bereaved parent attempts to put his or her life back together. This perspective is complicated by the possibility that parental attention diverted towards work and partner search may be detrimental for the children in the short-term, but beneficial in the long-term if it results in a greater parental happiness.
An important nuance found in the family structure literature is the degree to which parental education can moderate the negative effects of non-optimal family structure.
This literature has consistently shown that higher levels of maternal education can compensate for single motherhood (Beck et al., 2010; Augustine, 2014) . Studies suggest that the protective effects of higher levels of maternal education can be attributed to parenting style, where highly educated mothers are better able to stimulate the development of human capital in their children than are mothers with lower levels of education (Kalil, Ryan and Corey, 2012) . This is important for understanding potential socioeconomic variation in child outcomes following parental death, as a surviving parent with high levels of education or socioeconomic status should be able to limit the negative impacts of parental death on his or her children, though this may vary according to whether the surviving parent is the mother or the father. Since parental death is more common amongst families that already experience multidimensional forms of disadvantage, this should lead to wider socioeconomic disparities in a macroperspective. In this study we also examine whether the education and socioeconomic status of extended kin such as aunts, uncles, and grandparents have a compensating effect against parental death, reducing the negative impacts on child educational and socioeconomic attainment.
Trauma and Grief
The trauma and upheaval caused by parental death may have both short-and long-term consequences for both the child and the surviving parent. In Sweden parental death has been shown to have a negative effect on school grades and increase the risk of dropping out of school (Berg et al., 2014) . Furthermore, parental death is associated with an increased risk of depression and self-harm, and even an increased risk of mortality for the children (Rostila and Saarela, 2011; Berg et al. 2016; Rostila et al., 2016) . The death of a partner is naturally also a critical event for the surviving parent, who is also subject to an increased risk of depression and mortality (Umberson, Wortman and Kessler, 1992; Shor et al., 2012) . It is very possible that part of the negative effect of parental death on child outcomes flows through the effect on the surviving parent, as this traumatic event could lead to changes to parenting style and the relationship with the child. As a consequence, it is possible that the negative effects of parental loss stemming from grief overwhelm the potential compensatory socioeconomic resources of surviving family members even if they are abundant. We might therefore anticipate that if grief is the main mechanism for the effect of parental death on child educational and socioeconomic attainment, the negative effects of parental death should be neutral in regards to the socioeconomic status and education of the parent who died. On the other hand it is still possible that the socioeconomic resources of the surviving kin are important in compensating for that loss, as more highly educated and higher SES kin might be more likely to understand the kind of support that both the child and the surviving parent would need, and how to ensure that they received that support.
Intergenerational Human Capital Transmission
Parental death may also affect the educational and socioeconomic attainment of children by interrupting the intergenerational transmission of human capital from the deceased parent. Parental death interrupts the transmission of interaction styles that are differentially rewarded by educational institutions, knowledge about navigating and succeeding in the educational system, and attitudes and expectations surrounding educational engagement and educational ambition (Bourdieu and Passeron, 1990; Lareau, 2011) . Parental death would also interrupt the transmission of specific skills that facilitate occupational and class reproduction (Jonsson et al., 2009; Adda et al., 2011) . Parental social capital, conceptualised as a network of social ties and the resources available through those ties, also plays an important role in socioeconomic attainment; social networks of both the parent and child may moderate the transmission of information about educational opportunities as well as information about how to take advantage of those opportunities. The interruption of this human capital transmission suggests that losing a parent with a higher level of education, more money, and higher status social networks would constitute a greater loss of experience, advice, and future opportunities for a child than the loss of a parent without those resources (Jonsson and Gähler, 1997) . Likewise, the education, money, and social capital of the surviving parent and extended kin should play an important role in filling in for the loss of the deceased parent if this mechanism is important, as the literature on the potential compensatory role of parental education for limiting the negative impacts of non-optimal family structure has suggested (e.g. Augustine 2014). However, given that the literature also reports null findings, it is worth considering potential arguments for why socioeconomic variation might be limited. For example, transmission of advantage may not be dependent on actual exposure to parents if the deceased parent became an enduring role model that could be invoked by the surviving family members, if the dying parent had created a persistent normative environment that was kept intact after his or her death, or if genetic transmission of underlying advantage plays an important role in educational attainment (Okbay et al., 2016) . Mechanisms such as these would limit the impact of the death itself, and thus also any socioeconomic variation in the effects of parental death on child outcomes. For example, if the role model effect of a high SES parent persists, the loss of a high SES parent will not have a larger impact than losing a lower SES parent. Research on the effects of grandparents on children's outcomes suggest that these may be independent of physical exposure to the grandparents since they are not dependent on actual overlap in generations or on physical proximity (Anderson, Sheppard and Monden 2018) .
Analytical Strategy
A key concern for researchers trying to understand the relative importance of the socioeconomic resources of the dying and surviving parents is selection. It is very plausible that there is a common predictor of parental socioeconomic status, parental death, and also the educational and occupational achievements of the child. For example, underlying parental health, or propensity to engage in risk behaviors such as smoking, which are clearly linked to the SES and risk of death for the parent, could also be linked to the child's educational attainment through socialization processes in the household, or some underlying genetic component (McLanahan et al., 2013) .
In order to address this, some studies use various types of fixed effects methods. While these are powerful, they also carry specific limitations and risks. First, with individual fixed effects models, one can only study short-term effects (i.e., a before-after estimator, Amato and Anthony 2014). Second, with standard sibling fixed effects, what identifies the effect is the age difference between siblings. This means that the difference in children's age at the time of parental death is perfectly collinear with children's birth years. With sibling fixed effects, the effect of parental death will be confounded with cohort trends that happen to be specific to families experiencing parental death, but also generic cohort trends.
Another concern is that in order to address compensation, we must rely on observed parental SES in order to identify the heterogeneous effects. This is an underappreciated problem because, if one focuses on parental death before the child turns 16, most parents will themselves be relatively young, and are unlikely to have reached their peak socioeconomic status. As a result, we are typically only able to observe parental SES at a relatively early point on the parents' attainment trajectory, creating a distorted view of their SES potential. This also denies us the possibility to average parental characteristics to get closer to their latent or permanent social status (Solon 1992) . More importantly, we will typically observe that parents who have died have a lower SES than those who did not die, which may confound the attempts to identify how important the SES of the dying parent is for the child's outcomes. This problem has been noted in previous research, for example by Prix and , but their solution was limited to checking for non-linear associations. This is complicated further by the additional dimension that couples tend to pair off homophilously (McPherson et al., 2001) , and therefore whatever underlying factor was associated with parental SES, parental death, as well as offspring educational attainment may persist in the household with the surviving parent. Another concern is that the SES measurement itself is endogenous to parental death, for example, that the death was preceded by ill health, limiting career and education investments as well as outcomes. This negative feedback loop where death causes (lower) SES is hard to mitigate. An extreme version of this potential problem is that the poor health of the dying parent would also limit the SES of the nondying parent, and cause distress and negative effects for the whole nuclear family.
Our strategy to address compensation effects is based on three approaches: a) standard between-family regressions with adjustment for observables where we match families based upon parental socioeconomic trajectories prior to death in order to get rid of endogenous measurement time-points for SES; b) we look for compensation outside the nuclear family, such as compensation by grandparents and aunts or uncles; and c) using sibling fixed effects augmented with a correction for cohort drift, as applied by Kalil et al (2016) .
Antemortem Socioeconomic Trajectory Matching
In order to handle endogenous measurement of SES, we use a pre-matching technique, where each dying parent for a certain year (of death) is matched to non-dying individuals with similar characteristics. We run this for separate years, and use this information to define the time-point for SES measurement in the control group. We measure SES in the preceding year both for dying and non-dying parents. 4 The dependence of SES on age may also cause later dying parents to have reached higher SES than younger dying parents. Any interaction between SES and parental death may to some degree be age in disguise. Controlling for age of death is not viable since this is undefined for the control group. However, our matching strategy allows for explicit control of age of SES measurement (i.e., for each cluster of matched treated and control cases). Since the matching procedure secures that treatment and control are balanced in age, controlling for age of measurement will also not eschew the estimation of the effect of parental death itself.
Once we have the SES measure in place, our standard setup is to estimate the effect of parental death conditional on the SES of the dying and surviving parent, and then interact parental death with these two types of SES.
Compensation by the Extended Family
Another strategy to handle endogeneous SES measurement is to focus on compensation by the extended family. We can be more confident in assuming that these extended kin are relatively unaffected by any endogeneity related to the dying parent. However, since these compensatory resources would be a further degree of separation away, one would also tend to expect weaker compensatory effects.
Sibling Fixed Effects with Adjustment for Cohort Drift
Although fixed effects models have been applied in previous research in order to attempt to identify the effect of parental death and divorce on offspring outcomes, the problem with the fixed effects specification in the context of this particular study is that the within-sibling demeaning that is central to the fixed effects calculations causes age at parental death differences across siblings to be collinear with the difference in birth years. This is a serious problem as differences between siblings in the age at parental death will capture and reflect period trends in educational expansion, or grade inflation, for example. Kalil et al (2016) offer a tractable alternative specification. In their sibling fixed effects model, they enter two terms that capture differences in birth years/age between siblings: relative age and age at death. These are collinear for children that experience parental death. However, in their approach, they also include families that do not experience death, and this group will contribute only to the relative age parameter (and due to sample size differences across groups, will also strongly drive this effect). The age difference at death is thus estimated conditional on the overall sibling age difference effects in the population. The effect of relative age is expected to be negative, since earlier-born siblings will miss opportunities linked to educational expansion, skill upgrading, or real income growth. The effect of age at parental death is expected to be positive, as earlier-born sibs will have had greater exposure to their parent relative to later-born siblings. Note that we also control for child birth order. The approach of Kalil et al. is potentially very power demanding since they interact both relative age and age at death with (fathers) SES, allowing for compensation effects but also SES specific drift in the outcome. 5
Data
We use population data for Sweden up until year 2012, the latest point for which we have data. Age 30 is approximately the earliest age that one can claim to measure longterm effects of childhood events. We therefore define the birth cohorts to be born 1973 to 1982 so that we can measure outcomes at age 30 for 10 full birth cohorts. We measure two long-term outcomes: education (in years of highest completed) and occupation (in ISEI scores) based on the population-wide education register and the occupation register (based mainly on employers reports of employees ISCO-88) at age 30 between 2003 and 2012. We also measure GPA at graduation from elementary school, graduation from upper-secondary school, and entry into and graduation from tertiary level education as a series of shorter-and medium-term outcomes. We define the educational transitions as leaving the level with the relevant educational credential (i.e., not just entering). These three measures of educational transitions use school registers on graduates from elementary schools at age 16, upper-secondary schools at age 18/19, and graduation from tertiary education. These data are available for our entire sample (and start in 1988, 1972 and 1960, respectively) .
We measure parental death as any recorded death between the year of the 1 st birthday and the year of the 16 th birthday of the child (the underlying data comes both from the tax authority and cause-of-death hospital register). We omit deaths in the first year of life (or for fathers, before birth). In the between-family regression analyses where age of measurement is defined using matching techniques, we omit individuals whose parents died between the years of their 17 th and 32 nd birthdays in order to provide a cleaner control group.
Matching Algorithm for SES by Parental Age
In order to measure SES at an age that is uninfluenced by parental death, we match parents on observed characteristics to determine the year at which we make the measurement. We use birth year, gender, education and social class measured in the year prior to death as exact matching covariates, and then choose the nearest neighbors based on mahalanobis distances in disposable income rank in the three preceding years to the death (Kantor 2006) . This means that we can match on income trajectory, which to some extent should help to reduce the endogeneity bias. After some experimentation, we decided to match each dying parent to up to 45 controls in the first step. The controls were not necessarily unique, however, and we dropped non-unique matches. 6 Some cell sizes were also very small and did not allow for anything near 45 matches. For these cells, common support is very limited, and we dropped any cell where we could not match dying parents to at least two controls. After these operations, the relation was around 1:30.
SES Measures
The SES measures are matched to each parent using the matched year. For parents, we measure their SES as their occupation, coded to the ISEI scale (Ganzeboom and Treiman 1992) . We get the occupation information from quintennial censuses and from the occupation registers (2001-). We can measure occupation only in 1960, 1970 and then every fifth year until 1990. For every matched SES measurement time-point , we will use the previously known occupation as the measure.
In supplementary analyses (see Web appendix), we also measure their education in censuses and income in tax registers. These measures produce similar, but weaker, findings. Our choice of occupation is motivated by some specific limitations in the data on education and income that we have access to. For education, a problem is that any cumulative measure of highest attained education is missing from the censuses between 1970 and 1985. In between these time points, we only have information on graduation from upper-secondary school (1972-) and tertiary education (1960-) from within Sweden. Education from abroad and other types of schooling will be missing. From 1985, with the establishment of the education register, we have good annual information with very high precision, but this is will be very late for parental deaths that may start in 1974. We are thus forced to work with a crude education measurement.
For income, the tax records goes back to 1968, which means that we can use averages of income in the five years prior to death to reduce year-to-year measurement error (Solon 1992 ). This is, however, a limited time-period, and so much measurement error will still prevail. In comparison, occupation is a more stable measure that is less subject to yearto-year variations, and is therefore often used to proxy (or instrument) for income (Björklund and Jäntti 1997) . Compared to education, our occupation measure also has high precision throughout our study period.
For aunts/uncles and grandparents, we first measure their individual highest observed education and occupation in life, and their average lifetime income (measured from 1968 to 2012). We then average across all aunts/uncles, and grandparents. The average is a more realistic measure than taking the highest value across the extended family, since the latter reflects more heterogeneity (Thaning and Hällsten 2018) . Since aunts, uncles and grandparents are only indirectly affected by their siblings or children's death, we see no reason to focus on a specific age at measurement, not least since previous research suggests that generational overlap does not seem to matter (Andersson, Sheppard and Monden 2018).
Results

Descriptive Statistics
Table 1 provides descriptive information on the sample used in our analyses, focusing on the child's generation. Note that this is the matched sample. As can be seen, 3.2% of our sample lost a father to death before age 16, while only 1.2% lost their mother to death before age 16. It should be noted that these numbers are higher than in the reference population due to our matching strategy. In the population, around 3 percent of children lose any of their parents up to age 16 (see Table A1 ). *** Table 1 ***
Between-family Comparisons Adjusting for Observables Parental Socioeconomic Resources
The results from our between-family comparison analyses are shown in Table 2 . The table shows the estimates from models focusing on paternal death as well as maternal death, for each of the six different outcomes that we study amongst the children: educational attainment at age 30 in years, occupational attainment at age 30 measured as an ISEI score, high school GPA at age 16, and three educational transitions: graduation from upper-secondary education, entering tertiary education, and graduating from tertiary education. Table 2 shows the results from models examining how the negative effects of parental death are related to parental occupational attainment, and how the occupational quartile of the surviving parent may or may not moderate the negative effects of the death of the other parent. The specification includes a main effect of parental death, and its interaction with parental ISEI quartiles, with the lowest quartile as the reference group. As can be seen, the main effect of parental death, whether it is the mother or father, is clearly negative on all measures of children's educational and occupational attainment (note that the main effect here refers to parents in the lowest of quintile groups, but even without interactions, the main effect is negative; not shown). When we focus on the occupational quartile of the parent who died, we can see that losing a father with occupational status in the third quartile reinforces the negative effect of parental death on educational and occupational attainment at age 30. We also see some similar evidence for entering tertiary education, but this effect does not stay on through tertiary graduation. We see no other significant differences across SES quartiles for father's death. We can also see some tendencies of compensation by the surviving mother's SES.
The interactions are generally positive, and some of them are also significant, i.e., for GPA and having any upper-secondary education, where the negative effect of parental death is reduced in the third (and in one case also the fourth) quartile.
For mother's death, we can observe a similar reinforcing effect for mothers in the third quartile of SEI for children's occupational attainment and entry into tertiary education, and one case of compensation from the surviving father for having any upper-secondary education. To sum up our results, we find only marginal evidence that the effect of parental death varies by either of the parents' SES. There are some weak indications that it is worse to lose a high SES parent, and that having a high SES surviving parent can compensate, but this is found only for very few outcomes, and the pattern does not form any clear gradient. *** Table 2 ***
Socioeconomic Resources of Aunts, Uncles, and Grandparents,
In Table 2 , we examine whether the socioeconomic resources of extended kin in the form of aunts and uncles plays any moderating role in compensating for the death of a mother or father. Our results strongly suggest there is no moderation. Across both father's and mother's death, we have two significantly positive interaction coefficients, and one negative; the rest is not significant. In Table 3 , we run the same analyses but for grandparents. Again, we find no evidence of moderation. We have one significant and one negative interaction coefficient, with the rest non-significant. In both of the tables, when we examine patterns in the interaction across the quartiles, there is little evidence of any gradient. In all of these analyses shown across Tables 2 through 4, we use around half a million cases, and so power and type II errors should not be the explanation of these results. 7 *** Tables 3 and 4 ***
Within-family Comparisons Adjusting for Unobservables Parental Socioeconomic Resources
We follow our between-family comparisons with the application of sibling fixed effects models following the specification of Kalil et al (2016) . In essence, these models contain an interaction for parent's age at death with parents' SES, where parents age at death has been set to an ad hoc number for those children that do not experience this (the within difference used for estimation will thus equal 0), and with children's birth year * parents' SES as a very important control that is valid for all children. In these analyses our key focus is upon how timing of parental death affects the period of exposure to mothers and fathers with varying levels of education, occupational status, and income. Table 5 shows the results from models for father's death. First, the age of the death of the father, for the lowest reference quartile, has no impact on children's outcomes.
Second, we find no evidence of moderation: none of the interaction coefficients are significant. In Table 6 we run the same analyses but for mother's death, and the results are very similar. *** Tables 5 and 6 ***
Socioeconomic Resources of Aunts, Uncles, and Grandparents
In Table 7 , we focus on the role of aunts and uncles with the interaction of father's or mother's age at death with the average SES among aunt/uncles, coded into quartiles. It should be noted that these models also controls for mother's and father's SES * parent age at death as in Tables 5 and 6 (and of course, the control term children's birth year * parents' SES). For age at father's death in the upper panel, we find that those children that have aunts/uncles in the third (and in one case fourth) quartile have higher GPA, higher upper-secondary graduation rates, and higher level of tertiary entry (and graduation). These coefficients show significant but small effects. For example, five more years of exposure to one's father leads to 0.02 (0.004*5) higher GPA rank, or 2.5 percentage points higher upper secondary graduation rates if you have aunt/uncle's in the third instead of the first quartile of occupation. The strongest effect is found for entry and graduation from tertiary education, where 5 years exposure gives 3.5 and 4 percentage point's higher rates if you have more privileged aunt/uncles. This means that if you have aunt/uncles with low SES, the length of exposure to the father who later dies does not matter much, whereas among the more privileged, exposure is more important.
This suggests that the negative effect is stronger in high SES families, i.e., parental death has an equalizing effect on educational and occupational achievement and attainment.
For mothers, we find no significant moderation. *** Tables 7 and 8 ***
In Table 8 , we analyze the role grandparents with the same setup. For fathers, we find very consistent evidence that having grandparent in the third and fourth quartile of occupational ISEI is associated with better outcomes the longer the exposure to one's father. We find significant interaction for all outcomes for the fourth quartile of grandparents ISEI, and for all but one interaction in the third quartile. The effect size are slightly stronger: a five year difference in exposure leads to 2.5 percentiles higher education, 5 percentage points higher graduation rates from upper-secondary schools, and 4.5 percentage points differences in tertiary graduation rates, to give some examples. Again, for children in the first or second quartile, there is no effect of exposure, which suggests a negative effect that is limited to high SES families. For mothers, we find little evidence, only one interaction coefficient is significant, but goes in the same direction as for father's age of death. The absence of significant results for mother may be explained by power since we have less almost 2/3 fewer maternal deaths. 8
Discussion
In this study we have examined whether parental death has an equalizing or exacerbating effect on socioeconomic differences in offspring attainment, and also whether the socioeconomic status of the rest of the family plays a meaningful role in compensating for parental death. Overall the results of our analyses suggest that neither the socioeconomic status of the deceased or surviving parent plays any important or consistent moderating role in regards to the educational and labor market outcomes of the children in Sweden. Although we find scattered evidence that suggests that it is worse to lose a father or mother who has a high level of education, occupational status, or income rather than a low level of any of these three attributes, these patterns are not consistent across the various educational and labor market outcomes that we study. Furthermore, we do not observe any consistent gradient where it is steadily worse to lose an increasingly high SES parent, or monotonically more advantageous to have a surviving parent with higher levels of SES. This conclusion that the socioeconomic status of the parents, either deceased or surviving, plays little role in moderating offspring educational and occupational outcomes holds across both our between-and withinfamily comparison based results. It is possible that the reason why we fail to find any evidence for moderating effects by parental SES is because it is so difficult to calculate a value for parental socioeconomic status when mothers or fathers die at a young age.
Even after adjusting for age at measurement, much of the important variance will remain hidden for those parents that die. It is perhaps impossible to measure the socioeconomic status of this group at any higher level of precision. However, this issue is endemic to any study of this research question rather than one that applies only to this particular study. Even the fixed effects study design cannot deal with this unobservable problem, because deceased mothers and fathers are not necessarily assigned to the correct quartile of socioeconomic status for the interaction analyses.
Regarding our analyses of the potential compensatory role of the socioeconomic resources of the extended kin, the results are mixed. The results from our betweenfamily comparisons do not suggest that the socioeconomic status of aunts/uncles, or grandparents plays any moderating role. However, the results from our within-family analyses point towards the perplexing conclusion that suffering the death of a father is worse if your aunts, uncles, and grandparents have higher levels of socioeconomic status. One way of explaining this pattern is that the measures of socioeconomic status that we have of aunts and uncles, and grandparents is a more accurate reflection of parental socioeconomic status than the early life measure that we have of parental SES prior to death. That is, grandparental SES is parental SES in disguise, capturing the eventual socioeconomic status potential of the parent with less measurement error than the measure that we can derive directly from the deceased parent him or herself. This same logic applies to the socioeconomic status of aunts and uncles, though this should have larger measurement error than the SES of the grandparents. If the socioeconomic status of extended kin can indeed be considered a more accurate proxy for precluded parental socioeconomic status attainment, then our analyses of extended kin would point towards the conclusion that parental death has an equalizing effect on offspring educational and labor market attainment; that is, it is worse to lose a high SES father than it is to lose a lower SES father.
Our findings contribute to a literature that has produced mixed findings on how the socioeconomic status of parents moderates parental loss. A number of previous studies examining SES differentials in the effects of parental divorce have found that the negative consequences are greater for children who have a low SES parent than for children who have a high SES parent (e.g. Albertini and Dronkers, 2009; Mandemakers and Kalmijn, 2014; Grätz, 2015; Kalmijn, 2015) . However, other work has observed an equalizing effect of parent divorce more similar to what we observe in this study (e.g. Biblarz and Raftery, 1993; McLanahan and Sandefur, 1994; Martin, 2012; Bernardi and Radl, 2014; Erola and Jalovaara, 2017) . The most comparable study to our own examined register data in order to measure SES differentials in the loss and compensation processes surrounding parental death in Finland (Prix and . system without dead ends and with ample opportunities for re-education, one might expect parental loss to be less consequential in Sweden than in other contexts. A fourth potential explanation has to do with the control group. Over time, individuals are continuously exposed to further experiences, both good and bad. Even though the loss of a parent is very negative, the groups will become more similar over time as experience cumulate. This should then attenuate the main effect of parental death, which would also proportionally attenuate compensation effects. However, we still observe substantial negative long-term main effects of parental death, and to what extent our weak findings for compensation are due to the potential moderating aspect of the passage of time is difficult to evaluate.
In this study, we have extended previous research on SES differentials in the effects of parental death on offspring attainment in several ways, by examining the effects of both maternal and paternal death, by examining a wide range of different educational and occupational outcomes, by examining the potential moderating role of the socioeconomic resources of extended kin, and by implementing both an antemortem socioeconomic trajectory matching-based design that attempts to take care of selection processes related to who experiences parental death and when, as well as a sibling fixed effects approach. Ultimately, producing simple answers to the research questions that we address in this study is challenging, because the questions themselves cannot be readily addressed using standard causal identification strategies. Instead, we try to provide a broad picture of how socioeconomic resources moderate the loss of a parent to death, and how socioeconomic resources have the potential to compensate for parental loss. As we have discussed, the role of socioeconomic resources in loss and compensation processes in relation to the effects of parental death on offspring attainment in Sweden is far from clear, but points towards either a null effect or an equalizing effect on child educational and labor market outcomes. -0.326*** -1.367*** -0.047*** -0.070*** -0.050*** -0.042*** -0.367*** -2.203*** -0.056*** -0.066*** -0.063*** -0.036*** (-11.21) (- 53,790 Note: Any deviations from the last figure to the estimated model are due to further internal missing on outcomes; a this delimits the data to have common support across treated and controls b except for education for mother and fathers, and occupation (ISEI) for mothers, where missing are included as a separate category; c we dropped cells where treated where matched to less than 3 controls since common support then is limited. 
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